Induction of metallothionein in the livers of female Sprague-Dawley rats treated with 2,3,7 ,8-tetrachlorodibenzo-p-dioxin.
Metallothioneins (MTs) are cysteine-rich metal-binding proteins that exert cytoprotective effects against metal toxicity and external stimuli including ionizing or ultraviolet B irradiation. Since 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is known to cause an exaggerated oxidative stress response in animals and in different organs, we have studied possible involvement of MT in the oxidative responses induced by TCDD. Female Sprague-Dawley (SD) rats (6-week old) were administered a single oral dose of TCDD that varied from 1.0 to 4.0 microg/kg body weight. The serum and tissues were collected 7 days after dosing. Indicators of oxidative damage were assessed. Significant increases in serum 8-hydroxydeoxyguanosine (8-OHdG) levels were observed in the rats dosed with 2.0 and 4.0 microg TCDD/kg bw. Only 4.0 microg TCDD/kg bw produced a decrease in reduced glutathione concentration in the liver. Immunohistochemical staining revealed a TCDD-induced increase in heme oxygenase-1 (HO-1) expression in the hepatic macrophages (Kupffer cells). Under these conditions, MT protein as well as the mRNAs of MT-I and MT-II, were dose-dependently induced in the liver by TCDD doses from 1.0 microg/kg bw. TCDD-induced MT was found to localize in the parenchymal cells of the liver. Serum concentrations of cytokines (TNF-alpha, IL-1beta and IL-6) were not affected by TCDD. The hepatic concentrations of Cu, Zn and Fe were all increased significantly by TCDD administration. Our results suggest that MT levels are increased in the liver upon exposure to TCDD, perhaps by TCDD-generated reactive oxygen species, and that it may play a protective role in TCDD-induced oxidative stress responses as an antioxidant.